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Once the spent etching solution 14 is subjected to the iron particles the spent etching 
solution 14 with the precipitate therein is directed to a separator 26 though a conduit 25. 
The metal powder can now be removed or separated from the solution with a separator 
through a process of sedimentation, centrifugation, filtration or similar process. 
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In the preferred process the nickel powder is directed from separator 26 to a container 28 
thorough a conduit 27 and the copper powder is directed from the separator 26 to a 
container 30 through a conduit 29. The copper powder and nickel powder can then be 
reused in the formation of copper and nickel metals. The spent etching solution, which now 
10 has the copper and nickel removed, flows into a container 32 through a conduit 31. 

The spent etching solution in container 32 can now be regenerated to form a fresh batch of 
etching solution. For example, with the spent etching solution comprising a ferrous 
chloride solution a source of chlorine 35 can direct chlorine into the ferrous chloride 
15 solution through a conduit 36 to convert the ferrous chloride solution to a ferric chloride 
etching solution. A conduit 38 and a pump 40 pump the batch of regenerated etching 
solution to the fresh etching solution 9 contained in container 8. 



Thus in the present invention the metal iron precipitates nickel and copper from used or 
20 spent etching solutions in the form of a metal powder that separates from the iron without 
forming adhering layers or large inter grown metal deposits. The process is based on the 
reducing power of metallic iron and it is believed the reactions for nickel and copper can be 
summarized as follows: Ni 2 + +Fe me tal -> Ni me tal + Fe 2 + and Cu 2 + + Festal -> Cu meta i +■ 
Fe 2 + while the residual ferric chloride etching solutions is reduced according to the 
25 equation Fe 3 * + Fe^tai A 3Fe 2 + Thus the reduced solution contains Fe 2+ ions and 

chloride ions. The solution can be oxidized by chorine to produce a fresh Ferric chloride 
etching solution for further use. 
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